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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device capable of 
reducing a power consumption in the non-display stateand capable of shortening 
a transition time of state transition from the display state to the non-display state. 
SOLUTION: This liquid crystal display device has a liquid crystal display panel 
9common and segment drivers 63 for driving each pixel thereofcommon and 
segment driver control circuits 52 for controlling the drivers 63 based on a display 
timinga booster circuit 7 for outputting a power source of plural potentials 
including a grounding potentiala common power source selector 4 connected to 
the middle between the circuit 7 and the common driver 6for selecting and 
supplying thereto two power sources on the high potential side and the low 
potential sidea segment power source selector 1 connected to the middle 
between the circuit 7 and the segment drivers 3for selecting and supplying 
thereto two power sources on the high potential side and the low potential 



sideand a means for inputting a non-display control signal into the common 
power source selector 4the common driver control circuits 5the segment power 
source selector 1 and the segment driver control circuits 2 at the non-display time 
of the pixelsand for outputting the grounding potential from the common and 
segment drivers 63. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display comprising: 
A liquid crystal display panel. 

A common driver and a segment driver which drive each pixel of this liquid 
crystal display panel. 

each which controls said common driver and a segment driver based on display 
timing - a common driver control circuit and a segment driver control circuit. 
A booster circuit which outputs a power supply of two or more potential 
containing earth potentialsand common power selectors which are connected 
between this booster circuit and said common driverand choose and supply two 
power supplies by the side of high potential and low voltage to said common 
driverSegment power selectors which are connected between said booster circuit 
and said segment driverand choose and supply two power supplies by the side of 
high potential and low voltage to said segment driverA means which inputs a 
non-display control signal into said common power selectorssaid common driver 
control circuitsaid segment power selectorsand said segment driver control circuit 
and to which earth potentials are made to output from said common driver and 
said segment driver at the time of non-display of a pixel. 

[Claim 2]lt is that which is provided with the following and as which an output of 
said common driver control circuit and a segment driver control circuit is inputted 
into a gate of these transistorsrespectivelySaid common power selectors and 



said segment power selectors will output earth potentials as said low voltage side 
power sourceif said non-display control signal is inputtedThe liquid crystal display 
according to claim 1 wherein said common driver control circuit and said segment 
driver control circuit make one a near transistor into which a low voltage side 
power source will be inputted among said transistors if said non-display control 
signal is inputted. 

Said common driver and said segment driver are the input terminals of said high 
potential side power sourcerespectively. 

A 1 conductivity-type MOS transistor and other conductivity-type MOS transistors 
by which the series connection was carried out between input terminals of a low 
voltage side power source. 

[Claim 3]The liquid crystal display according to claim 2 when it has the following 
and said non-display control signal is turned onwherein a signal which makes 
one a near transistor into which a low voltage side power source is inputted 
among said transistors from said logic circuit is outputted. 

A display timing control circuit where a frame signal is inputted into said common 
driver control circuit and a segment driver control circuit. 

A logic circuit where an output and said non-display control signal of this display 
timing control circuit are inputted. 

[Claim 4]The liquid crystal display according to claim 3wherein said non-display 
control signal is a signal which serves as a high at the time of one and said logic 
circuit is what takes logical sum. 

[Claim 5]The liquid crystal display according to claim 3 or 4wherein display 
memory data which said liquid crystal display panel is made to display on said 
display timing control circuit of said segment driver control circuit is inputted. 
[Claim 6]A liquid crystal display method given in any 1 paragraph of claims 2 
thru/or Swherein said one conductivity type is a n type and said other conductivity 



types are p types. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the liquid crystal display which can 

make power consumption small. 

[0002] 

[Description of the Prior Art]The circuit where an important point when developing 
the microcomputer of low consumption current does not have the necessity for 
operation is stopping the operation or lowering clock frequency as much as 
possible. 

[0003] Drawing 8 is a block diagram showing the segment driver circuit of the 
conventional liquid crystal displa yDrawing 9 is a block diagram showing the 
common driver circuit of the conventional liquid crystal displa ydrawing 10 takes 
potential along a vertical axisand takes time along a horizontal axis(a) shows the 
segment waveform at the conventional time of non-displayand (b) is a mimetic 
diagram showing the common waveform at the conventional time of non-display. 
[0004]As shown in drawing 8 the segment driver circuit currently used for the 
conventional liquid crystal display comprises the segment power selectors 
100the segment driver control circuit 110and the segment driver 120. The 
segment power selectors 100 have the power supply change timing control 
circuit 101and the switch a102the switch b103the switch c104and the switch 
d105 are connected to this power supply change timing control circuit 101. Earth- 
potentials GND is connected to the switch a102and power supply VLC0 is 
inputted into power supply VLC1 and the switch d105 on the switch b103 at 
power supply VLC2 and the switch c104respectively. The clock is inputted into 
the power supply change timing control circuit 101 The power supply change 



timing control circuit 101 changes the switch c104 and the switch d105VLC0 or 
VLC1 are chosen and outputted as the high potential side power source VSHand 
the switch a102 and the switch b103 are changedand VLC2 or GND is chosen 
and outputted as the low voltage side power source VSL. 

[0005]The segment driver control circuit 1 10 has the display timing control circuit 
1 1 1 where the frame signals 0-3 and the display memory data 0 are inputtedand 
the display timing control circuit 111 outputs segment driver-gate-signals SDO. 
[0006]The segment driver 120 has p channel output buffer 121 and n channel 
output buffer 122 by a CMOS type. The high potential side power source VSH is 
inputted into p channel output buffer 121The low voltage side power source VSL 
is inputted into n channel output buffer 122and the node of this p channel output 
buffer 121 and n channel output buffer 122 is connected to the segment terminal 
123. If output SDO of the display timing control circuit 1 1 1 is inputted into the gate 
of p channel output buffer 121 and n channel output buffer 122 and segment 
driver-gate-signals SDO becomes a highlfVSL is outputted to the segment 
terminal 123 and segment driver-gate-signals SDO becomes a lowand VSH will 
be outputted to the segment terminal 123. [ n channel output buffer 122 ][ p 
channel output buffer 121 ] 

[0007]As shown in drawing 9 the common driver circuit currently used for the 
conventional liquid crystal display comprises the common power selectors 
130the common driver control circuit 140and the common driver 150. The 
common power selectors 130 have the power supply change timing control 
circuit 131 and the switch a132the switch b133the switch c134and the switch 
d135 are connected to this power supply change timing control circuit 131. Earth- 
potentials GND is connected to the switch a132and power supply VLC0 is 
inputted into power supply VLC1 and the switch d135 on the switch b133 at 
power supply VLC2 and the switch c134respectively. The clock is inputted into 
the power supply change timing control circuit 131 The power supply change 
timing control circuit 131 changes the switch c134 and the switch d135VLC0 or 
VLC1 are chosen and outputted as the high potential side power source VCHand 



the switch a132 and the switch b133 are changedand VLC2 or GND is chosen 
and outputted as the low voltage side power source VCL. 

[0008]The common driver control circuit 140 has the display timing control circuit 
141 where the frame signals 0-3 are inputtedand the display timing control circuit 
141 outputs common driver gating signal CDO. 

[0009]The common driver 150 has p channel output buffer 151 and n channel 
output buffer 152 by a CMOS type. The high potential side power source VCH is 
inputted into p channel output buffer 151 the low voltage side power source VCL 
is inputted into n channel output buffer 152and the node of this p channel output 
buffer 151 and n channel output buffer 152 is connected to the common terminal 
153. If output CDO of the display timing control circuit 141 is inputted into the gate 
of p channel output buffer 151 and n channel output buffer 152 and common 
driver gating signal CDO becomes a highlfVCL is outputted to the common 
terminal 153 and common driver gating signal CDO becomes a lowand VCH will 
be outputted to the common terminal 153. [ n channel output buffer 152 ] [ p 
channel output buffer 151 ] 

[0010]ln the conventional liquid crystal display constituted like ****The power 
supply change timing control circuit 101 of a segment driver circuit operates with 
a clockas an exampleas shown in drawing 10 (a)chooses and outputs VLC1 as 
VSHand chooses and outputs VLC2 as VSL. And only a clock is inputted into the 
display timing control circuit 1 1 1 of the segment driver control circuit 1 10 in a 
non-display stateThe display timing control circuit 111 outputs the signal which 
changes to a high and a low as segment driver-gate-signals SD0 synchronizing 
with a clock to the segment driver 120. Therebyas shown in drawing 10 
(a)rectangular wave shape segment waveform SO is outputted to the segment 
terminal 123. 

[001 1]The power supply change timing control circuit 131 of a common driver 
circuit operates with a clockas an exampleas shown in drawing 10 (b)chooses 
and outputs VLC1 as VCHand chooses and outputs VLC2 as VCL. And only a 
clock is inputted into the display timing control circuit 141 of the common driver 



control circuit 140 in a non-display stateThe display timing control circuit 141 
outputs the signal which changes to a high and a low as common driver gating 
signal CDO synchronizing with a clock to the common driver 150. Therebyas 
shown in drawing 10 (b)the rectangular wave shape common waveform CO is 
outputted to the common terminal 153. 

[0012]Howeversince the segment driver 120 is a CMOS typeBy output state 
transition which changes to rectangular wave shape as the signal SO outputted to 
the segment terminal 123 shows drawing 10 (a)penetration current occurs in p 
channel output buffer 121 and n channel output buffer 122. 
[0013]Similarlysince the common driver 150 is also a CMOS typeBy output state 
transition which changes to rectangular wave shape as the signal CO outputted to 
the common terminal 153 shows drawing 10 (b) penetration current occurs in p 
channel output buffer 151 and n channel output buffer 152. For this reasonthe 
loss of current arises and power consumption increases. 
[0014]As the conventional liquid crystal display (henceforth an LCD display 
device) is shown in drawing 10 (a) and (b)the square wave of intermediate 
potential is outputted from the segment terminal 123 and the common terminal 
153 at the time of non-display. 

There is a problem that useless current is consumed. 

[0015]On the other hand in the conventional LCD display devicein the control 
circuit of the type which shows with the pressure-up power supply for a LCD 
display. In order to be able to choose whether a pressure-up power supply is 
connected to loador it opens and to shorten the pressure-up time from the point 
in time immediately after powering on and initializationthe method which 
separates load from a booster circuit is taken. Load mainly means segment 
terminal capacity and LCD panel capacitywhen performing the shift to a non- 
display state from a displaying condition only in a control circuitin a control 
circuitcurrent supply selection to load is considered as openingand the shift to a 
non-display state is performed. When a booster circuit is separated from loadload 



holds potential just before current supply will not be carried out and being 
separated from a power supply by load's own capacity. For this reasonin putting 
out the lightit requires time when time until the electric charge charged by the 
segment terminal or common terminal which is load discharges automatically is 
requiredand it is the most by putting out lights of an LCD panel. 
[0016]The LCD display device which reduced power consumption is proposed 
that a part of above-mentioned problem should be solved (JP2-210492AJP2- 
221998A). 

[0017]lt has two or more bidirectional transfer gates to the power supply of the 
drive circuit of a liquid crystal display elementand the LCD display device with the 
function to stop the clock signal of a liquid crystal display element is indicated by 
JP2-210492A. 

[0018]This LCD display device can stop driving clock signalswithout making the 
output of the full power terminal for an LCD display device element drive into a 
high impedance stateand degrading the liquid crystal display element 
characteristic by making a bidirectional transfer gate un-flowing with a standby 
control signal. 

[0019]To the supply source of the power supply voltage of the output buffer 
circuit which carries out the direct drive of the liquid crystal display element to 
JP2-221998A. Two bidirectional transfer gate circuits are connected and the LCD 
display device of composition of that the power supply for a liquid crystal drive 
and other power supplies can be changed with the control signal of this transfer 
gate circuit is indicated. The common-electrode-driving signal and segment 
electrode signal with which this LCD display device carries out the direct drive of 
the liquid crystal display element can output specific voltage according to an 
operating state. 
[0020] 

[Problem(s) to be Solved by the lnvention]Howeverin JP2-210492Asince all the 
output terminals are high impedance stateswhen an LCD display device is non- 
displaythe problem that a flicker occurs is shown in an LCD display device. 



[0021]ln [ if potential higher than GND or GND is chosen as the output of a 
transfer gate circuit in JP2-221998A when this LCD display device is used with a 
dynamic system ] p channel of an output buffer circuitSince reverse bias occurs 
and current increasesthere is a problem that the output of each LCD terminal 
cannot be chosen as buffer source potential of n channelabout a VDD level. For 
this reasonpower consumption cannot be made small. 

[0022]This invention was made in view of this problemand is ****. The purpose 
reduces the power consumption in a stateand it is providing the liquid crystal 
display which can shorten the transition time of the change state from a 
displaying condition to a non-display state. 

[0023] 

[Means for Solving the Problem]A liquid crystal display concerning this invention 
is provided with the following. 
Liquid crystal display panel. 

A common driver and a segment driver which drive each pixel of this liquid 
crystal display panel. 

each which controls said common driver and a segment driver based on display 
timing - with a common driver control circuit and a segment driver control circuit. 
A booster circuit which outputs a power supply of two or more potential 
containing earth potentialsand common power selectors which are connected 
between this booster circuit and said common driverand choose and supply two 
power supplies by the side of high potential and low voltage to said common 
driverSegment power selectors which are connected between said booster circuit 
and said segment driverand choose and supply two power supplies by the side of 
high potential and low voltage to said segment driverA means which inputs a 
non-display control signal into said common power selectorssaid common driver 
control circuitsaid segment power selectorsand said segment driver control circuit 
and to which earth potentials are made to output from said common driver and 
said segment driver at the time of non-display of a pixel. 



[0024]When a non-display control signal is inputtedin order to make earth 
potentials output in this invention from a common driver and a segment driver 
which drive each pixel of a liquid crystal display panelSince an output to each 
pixel serves as earth potentials instead of a square wave of intermediate 
potential at the time of non-displaywhen a liquid crystal display panel is in a non- 
display statethe consumed electric current can be reduced. 
[0025]Since an electric charge accumulated in capacity by earth potentials can 
be emitted in this invention when a liquid crystal display panel shifts to a non- 
display state from a displaying conditionsince earth potentials can be impressed 
to each pixel of a liquid crystal panelan electric charge can be discharged 
promptly. For this reasonsince transition time of a change state from a displaying 
condition to a non-display state can be shortenedlights-out can be shortened. 
[0026]ln this casesaid common driver and said segment driverlt has a 1 
conductivity-type MOS transistor and other conductivity-type MOS transistors by 
which the series connection was carried out between an input terminal of said 
high potential side power sourceand an input terminal of a low voltage side 
power sourcerespectivelylt is that as which an output of said common driver 
control circuit and a segment driver control circuit is inputted into a gate of these 
transistorsrespectivelySaid common power selectors and said segment power 
selectors will output earth potentials as said low voltage side power sourceif said 
non-display control signal is inputtedlf said non-display control signal is 
inputtedsaid common driver control circuit and said segment driver control circuit 
can be constituted so that a near transistor into which a low voltage side power 
source is inputted among said transistors may be made one. 
[0027]By thiscommon power selectors and segment power selectors will output 
earth potentials as a low voltage side power sourceif a non-display control signal 
is inputtedWhen a common driver control circuit and a segment driver control 
circuit is inputted [ a non-display control signal ]in order to make one a near 
transistor into which a low voltage side power source is inputted among 



transistorsPenetration current which flows into a 1 conductivity-type MOS 
transistor and other conductivity-type MOS transistors by which the series 
connection was carried out is lostand the consumed electric current can be 
reduced. 

[0028]Said common driver control circuit and a segment driver control 
circuitWhen it has a display timing control circuit where a frame signal is 
inputtedand a logic circuit where an output and said non-display control signal of 
this display timing control circuit are inputted and said non-display control signal 
is turned on It is preferred that a signal which makes one a near transistor into 
which a low voltage side power source is inputted among said transistors from 
said logic circuit is outputted. 

[0029]Since a signal which makes one a near transistor into which a low voltage 
side power source is inputted among transistors from a logic circuit by this is 
outputtedearth potentials can be outputted to each pixel of a liquid crystal display 
panel as a low voltage side power source from this transistor. 
[0030] 

[Embodiment of the lnvention]Hereafterthe liquid crystal display concerning the 
example of this invention is explained in detail with reference to an attached 
drawing. 

[0031] Drawing 1 is a block diagram showing the liquid crystal display concerning 
the example of this invention drawing 2 is a block diagram showing the segment 
driver circuit of the liquid crystal display concerning the example of this 
inventionand drawing 3 is a block diagram showing the common driver circuit of 
the liquid crystal display concerning the example of this invention. The segment 
driver 3 and the segment driver control circuit 2 which are shown in drawing 2 are 
summarized by n piecesand the segment driver 3 and the segment driver control 
circuit 2 which are shown in drawing 1 express them. The common driver 6 and 
the common driver control circuit 5 which are shown in drawing 3 are 
summarized by four piecesand the common driver 6 and the common driver 
control circuit 5 which are shown in drawing 1 express them. 



[0032]ln the liquid crystal display of this exampleas shown in drawing 1 the 
booster circuit 7 connected to the power supply 72 via the switch 71 carries out 
pressure up of the voltage of the power supply 72and outputs three sorts of 
power supply voltageVLCOVLCIand VLC2. Such power supply voltage VLCO- 
VLC2 is inputted into the segment power selectors 1 and the common power 
selectors 4. Choose the segment power selectors 1 from these power supply 
voltage and earth potentialsand they output the high potential side power source 
VSH and the low voltage side power source VSL to the segment driver 3The 
common power selectors 4 are similarly chosen from these power supply voltage 
and earth potentialsand output the high potential side power source VCH and the 
low voltage side power source VCL to the common driver 6. The segment driver 
3 and the common driver 6 output the output signals SO-Snand C0-C3 of those to 
the liquid crystal (LCD) panel 9drive two or more pixels of LCD panel 9and 
display data. 

[0033]The display control circuit 8 outputs a clock to the segment power 
selectors 1 and the common power selectors 4and it is outputted to the segment 
driver control circuit 2 and the common driver control circuit 5. The data (display 
RAM data) of the display pattern displayed on LCD panel 9 is stored in the 
display memory 80. The display memory data (display RAM data) 0 - n show the 
address of the display memory 80. The data of this display memory 80 is given to 
the segment driver control circuit 2 via the display control circuit 8. The display 
control circuit 8 outputs a frame signal to the segment driver control circuit 2 and 
the common driver control circuit 5. And in this examplewhen [ non-display ] the 
display control circuit 8 is each pixel of a liquid crystala non-display control signal 
is outputted and this non-display control signal is inputted into the segment driver 
control circuit 2the segment power selectors 1the common driver control circuit 
5and the common power selectors 4. 

[0034]As shown in drawing 2 the segment power selectors 1 have the power 
supply change timing control circuit 10and the switch a1 1the switch b12the 
switch c13and the switch d14 which were constituted by the transistor are 



connected to this power supply change timing control circuit 10. On earth- 
potentials GND and the switch b12power supply VLCO is inputted into the switch 
a1 1 for power supply VLC1 and the switch d14 at power supply VLC2 and the 
switch c13respectively. The clock is inputted into the power supply change timing 
control circuit 10The power supply change timing control circuit 10 changes the 
switch c13 and the switch d14VLC0 or VLC1 are chosen and outputted as the 
high potential side power source VSHand the switch a1 1 and the switch b12 are 
changedand VLC2 or GND is chosen and outputted as the low voltage side 
power source VSL. 

[0035]The display timing control circuit 20 where the frame signals 0-3 and the 
display memory data 0 are inputted into the segment driver control circuit 2lt has 
OR circuit (alternation gate) 21 into which the output and non-display control 
signal of the display timing control circuit 20 are inputtedOR circuit 21 takes the 
logical sum of the output of the display timing control circuit 20and a non-display 
control signalsets this to segment driver-gate-signals SDOand outputs it to the 
segment driver 3. The same may be said of the segment driver gate signals SD1- 
SDn. 

[0036]The segment driver 3 has p channel output buffer 30 and n channel output 
buffer 31 by a CMOS type. The high potential side power source VSH is inputted 
into p channel output buffer 30the low voltage side power source VSL is inputted 
into n channel output buffer 31 and the node of this p channel output buffer 30 
and n channel output buffer 31 is connected to the segment terminal 32. 
Segment driver-gate-signals SD0 outputted from OR circuit 21 is inputted into the 
gate electrode of each transistor of p channel output buffer 30 and n channel 
output buffer 31 If segment driver-gate-signals SD0 becomes a highand VSL will 
be outputted to the segment terminal 32. [ n channel output buffer 31 ] On the 
other handif segment driver-gate-signals SD0 becomes a lowand VSH will be 
outputted to the segment terminal 32. [ p channel output buffer 30 ] The same 
may be said of the segment driver gate signals SD1-SDn. The output of this 
segment driver 3 is given to each pixel of LCD panel 9. 



[0037]As shown in drawing 3 the common power selectors 4 have the power 
supply change timing control circuit 40and the switch a41the switch b42the 
switch c43and the switch d44 which were constituted by the transistor are 
connected to this power supply change timing control circuit 40. On earth- 
potentials GND and the switch b42power supply VLCO is inputted into the switch 
a41 for power supply VLC1 and the switch d44 at power supply VLC2 and the 
switch c43respectively. The clock is inputted into the power supply change timing 
control circuit 40The power supply change timing control circuit 40 changes the 
switch c43 and the switch d44VLC0 or VLC1 are chosen and outputted as the 
high potential side power source VCHand the switch a41 and the switch b42 are 
changedand VLC2 or GND is chosen and outputted as the low voltage side 
power source VCL. 

[0038]The display timing control circuit 50 where the frame signals 0-3 are 
inputted into the common driver control circuit 5lt has OR circuit 51 into which the 
output and non-display control signal of the display timing control circuit 50 are 
inputtedand OR circuit 51 takes the logical sum of the output of the display timing 
control circuit 50and a non-display control signalsets this to common driver 
gating signal CDOand outputs it to the common driver 6. The same may be said 
of the common driver gating signals CD1-CD3. 

[0039]The common driver 6 has p channel output buffer 60 and n channel output 
buffer 61 by a CMOS type. The high potential side power source VCH is inputted 
into p channel output buffer 60the low voltage side power source VCL is inputted 
into n channel output buffer 61 and the node of this p channel output buffer 60 
and n channel output buffer 61 is connected to the common terminal 62. 
Common driver gating signal CD0 outputted from OR circuit 51 is inputted into 
the gate electrode of each transistor of p channel output buffer 60 and n channel 
output buffer 61 If common driver gating signal CD0 becomes a highand VCL will 
be outputted to the common terminal 62. [ n channel output buffer 61 ] On the 
other handif common driver gating signal CD0 becomes a lowand VCH will be 
outputted to the common terminal 62. [ p channel output buffer 60 ] The same 



may be said of the common driver gating signals CD1-CD3. The output of this 
common driver 6 is given to each pixel of LCD panel 9. 

[0040]Nextin addition to drawing 1 thru/or 3operation of the liquid crystal display 
concerning this example is explained with reference to drawing 4 thru/or drawing 
7. Drawing 4 is a timing chart which shows the input waveform and output wave 
of a segment driver where take potential along a vertical axis and it takes time 
along a horizontal axisand which start this example Drawing 5 (a) is a timing chart 
which shows the output wave of the segment driver where takes potential along a 
vertical axis and it takes time along a horizontal axisand which is applied to this 
exampleand (b) is an important section enlarged drawing of (a). Drawing 6 is a 
timing chart which shows the input waveform and output wave of a common 
driver where take potential along a vertical axis and it takes time along a 
horizontal axisand which start this example Drawing 7 (a) is a timing chart which 
shows the output wave of the common driver where takes potential along a 
vertical axis and it takes time along a horizontal axisand which is applied to this 
exampleand (b) is an important section enlarged drawing of (a). 
[0041]Firstoperation of a displaying condition is explained. When a non-display 
control signal is OFF (low level) so that it may see in the first half of drawing 5 (a) 
and drawing 7 (a)it displays by the usual displaying condition. That isas shown in 
drawing 4 a clock and the frame signals 0-3 are generated by the display control 
circuit 8. So that a desired display may be attained on LCD panel 9 with the 
output of the segment terminal 32The data shown in the display memory data 0 
of drawing 1 by the display RAM data 0 of drawing 4 is set upand the value of 
this display memory data 0 is inputted into the display timing control circuit 20 of 
the segment driver control circuit 2 via the display control circuit 8. The display 
timing control circuit 20 of the segment driver control circuit 2 generates segment 
driver gate signals as usual from the frame signals 0-3 and the display memory 
data 0. 

[0042]The low is inputted into OR circuit 21 as a non-display control signaland if 
the logical sum of the output of the display timing control circuit 20 and a non- 



display control signal is takenthe output of the display timing control circuit 20 will 
be outputted as segment driver-gate-signals SDO as it is. This SDO is inputted 
into the gate electrode of p channel output buffer 30 of the segment driver 3and n 
channel output buffer 31 . 

[0043]The power supply change timing control circuit 10 of the segment power 
selectors 1 inputs a non-display control signal and a clockturns on and off the 
switch c13 and the switch d14 by turns synchronizing with this clockand makes 
VLCO and VLC1 output by turns as the high potential side power source VSH. 
The power supply change timing control circuit 10 turns on and off the switch a1 1 
and the switch b12 by turns synchronizing with a clockand makes VLC2 and 
GND output by turns as the low voltage side power source VSL. Andand the 
potential (VLC2 or GND) of VSL is outputted to the segment terminal 32 as the 
segment driver output S0[ during the high / 0 / segment driver-gate-signals SD] 
[ n channel output buffer 31 ] And the potential (VLCO or VLC1) of VSH is 
outputted to the segment terminal 32 as the segment driver output SO. [ during 
the low / 0 / segment driver-gate-signals SD] [ p channel output buffer 
30 JTherebythe wave-like signal of SO shown in drawing 4 is outputted to the 
segment terminal 32. The segment driver outputs S1-Sn are similarly outputted 
from the segment driver 3. 

[0044]Nextoperation of the displaying condition in the common driver 6 is 
explained. If a clock and the frame signals 0-3 are inputted into the display timing 
control circuit 50 as shown in drawing 6 the display timing control circuit 50 will 
generate the common driver gating signals CD0-CD3. Since the non-display 
control signal is a low at the time of a displaythe output of the common driver 
control circuit 5 to the display timing control circuit 50 is outputted as the common 
driver gating signals CD0-CD3 as it is. The power supply change timing control 
circuit 40 changes the switch d44 and the switch c43 synchronizing with a 
clockoutputs VLCO and VLC1 by turns as the high potential side power source 
VCHand outputs VLC2 and GND by turns as the low voltage side power source 
VCL. And in the common driver 6when common driver gating signal CD0 is a 



highand VCL is chosenand the potential of VCL at that time is outputted to the 
common terminal 62 as the common driver output CO. [ n channel output buffer 
61 ] On the other handwhen common driver gating signal CDO is a lowand VCH 
is chosenand the potential of VCH at that time is outputted to the common 
terminal 62 as the common driver output CO. [ p channel output buffer 60 ] 
Therebythe wave-like signal shown in drawing 6 by CO is outputted to the 
common terminal 62. The common driver outputs C1-C3 are similarly outputted 
from the common driver 6. 

[0045]Nextthe operation at the time of non-display of the segment driver 3 is 
explained with reference to drawing 5 (a) and (b). At the time of non-display of a 
liquid crystalthe display control circuit 8 makes a non-display control signal one 
(high-level). 

[0046]As shown in drawing 5 (a)when a non-display control signal is one (high- 
level)no matter what signal may be outputted from the display timing control 
circuit 20a high signal is outputted and n channel output buffer 31 is turned on 
from OR circuit 21. Since one [ the power supply change timing control circuit 10 
/ the switch a1 1 and the switch c13 ] when a non-display control signal is high- 
levelas an output of the segment power selectors 1 VSH is fixed to VLC1 and 
VSL is fixed to GND. And since high segment driver-gate-signals SDO is inputted 
into the segment driver 3 and n channel output buffer 31 is turned onVSL is 
chosen and a GND level is outputted to the segment terminal 32. 
[0047]Nextthe operation at the time of non-display of the common driver 6 is 
explained with reference to drawing 7 (a) and (b). 

[0048]When a non-display control signal is high-levelas shown in drawing 7 
(a)the output of the display timing control circuit 50 is not [ how ] scrupulous from 
OR circuit 51a high is outputted as common driver gating signal CDOand n 
channel output buffer 61 is turned on. When a non-display control signal is high- 
levelthe power supply change timing control circuit 40 carries out the switch a41 
and the switch c43 to onefixes VCH to VLC1 as an output of the common power 
selectors 4and fixes VCL to GND. And while a non-display control signal 



becomes high-level as shown in drawing 7 (b) since n channel output buffer 61 is 
turned ona GND level is outputted to the common terminal 62. 
[0049]When OR circuit 21 is formed in the output stage of the segment driver 
control circuit 2 in this example and a non-display control signal is one like 
****When a high is outputted as segment driver-gate-signals SDO from the 
SEGUMENTODO driver control circuit 2and n channel output buffer 31 is chosen 
and a non-display control signal is oneSince the power supply change timing 
control circuit 10 chose GND as the low voltage side power source VSLGND is 
outputted to the segment terminal 32 and GND is outputted to LCD panel 9. 
[0050]SimilarlyGND is outputted also to the common terminal 62 and GND is 
outputted to LCD panel 9. Thereforewhen a non-display control signal is onethe 
segment driver gate signals SDO-SDn and the common driver gating signals 
CD0-CD3 serve as a highand the segment driver outputs SO-Sn and the common 
driver outputs C0-C3 serve as GND altogether. That isthe output of the segment 
terminal 32 and the common terminal 62 serves as a GND level instead of the 
square wave of intermediate potential in a non-display state. TherebyGND can 
be outputted to each pixel of LCD panel 9 from the segment driver 3 and the 
common driver 6and the penetration current in the segment driver 3 and the 
common driver 6 can be abolished in the case where LCD panel 9 is in a non- 
display state. 

[0051]ln this examplethe segment power selectors 1 and the common power 
selectors 4lt has the composition of connecting power-supply-voltage VLCO 
supplied from the booster circuit 7 to loadVLCI VLC2or earth-potentials 
GNDWhen LCD panel 9 shifts to a non-display state from a displaying 
conditionby one [ a non-display control signal ]ln [ in the segment power 
selectors 1 and the common power selectors 4connect GND to VSL and VCLand 
also ] the segment driver control circuit 2 and the common driver control circuit 
SSince the power supply change timing control circuits 10 and 40 are controlled 
by the non-display control signal so that VSL and VCL are chosen with the 
segment driver 3 and the common driver 6Since the electric charge accumulated 



in the segment terminal 32 and the common terminal 62 can be emitted with 
earth potentialsan electric charge can be discharged promptly. For this 
reasonLCD panel 9 can be made to switch off promptly. 

[0052]lt is not limited to an above-mentioned example and it is not necessary to 
form OR circuit 21 in this inventionin the segment driver control circuit 2 shown in 
drawing 3 . A non-display control signal the frame signals 0-3a clockand the 
display memory data 0 in the display timing control circuit 20 At in this casethe 
time of one. Since SDO can be made high-level and the segment driver output SO 
can be considered as a GND output like **** by processing so that a non-display 
control signal may be chosen and outputted when a non-display control signal is 
high-levelThe consumed electric current by the penetration current in the 
segment driver 3 can be reduced in the non-display state. Also in the common 
driver control circuit Sit can have composition which does not form OR circuit 51 
like the segment driver control circuit 2. 

[0053]ln the segment driver 3 shown in drawing 3 lt can also transpose to the 
transfer gate which assorted p channel transistor and n channel transistor for p 
channel output buffer 30 and n channel output buffer 31 which are CMOS types 
in paralleland connected each sauce and drain electrode. In this casein the 
segment power selectors 1 Since GND can be outputted to VSLsegment driver- 
gate-signals SDO can be made high-level and the segment driver output SO can 
be considered as a GND output like **** when a non-display signal is oneln the 
segment driver 3the power consumption by penetration current can be reduced 
in the non-display state. When it can have the same composition as the segment 
driver 3 also in the common power selectors 4 and a non-display signal is 
oneSince GND can be outputted to VCLcommon driver gating signal CDO can be 
made high-level and the segment driver output CO can be considered as a GND 
output like ****in the common driver 5the consumed electric current by 
penetration current can be reduced in the non-display state. 
[0054] 

[Effect of the InventionJWhen a non-display control signal is inputtedin order to 



make earth potentials output from the common driver and segment driver which 
drive each pixel of a liquid crystal display panel according to this invention as 
explained in full detail aboveSince the output to each pixel serves as earth 
potentials instead of the square wave of intermediate potential at the time of non- 
displaywhen a liquid crystal display panel is in a non-display statethe consumed 
electric current can be reduced. 

[0055]Since the electric charge accumulated in capacity by earth potentials can 
be emitted in this invention when a liquid crystal display panel shifts to a non- 
display state from a displaying conditionsince earth potentials can be impressed 
to each pixel of a liquid crystal panelan electric charge can be discharged 
promptly. For this reasonsince the transition time of the change state from a 
displaying condition to a non-display state can be shortenedlights-out can be 
shortened. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the liquid crystal display concerning the 
example of this invention. 

[Drawing 2] lt is a block diagram showing the segment driver circuit of the liquid 
crystal display concerning the example of this invention. 

[Drawing 3] lt is a block diagram showing the common driver circuit of the liquid 
crystal display concerning the example of this invention. 

[Drawing 4] lt is a timing chart which shows the input waveform and output wave 
of a segment driver which take potential along a vertical axistake time along a 
horizontal axisand start the example of this invention. 

[Drawing 5] (a) is a timing chart which shows the output wave of the segment 
driver where takes potential along a vertical axis and it takes time along a 
horizontal axisand which is applied to the example of this inventionand (b) is an 



important section enlarged drawing of (a). 

[Drawing 61 lt is a timing chart which shows the input waveform and output wave 
of a common driver which take potential along a vertical axistake time along a 
horizontal axisand start the example of this invention. 

[Drawing 71 (a) is a timing chart which shows the output wave of the common 
driver where takes potential along a vertical axis and it takes time along a 
horizontal axisand which is applied to the example of this inventionand (b) is an 
important section enlarged drawing of (a). 

[Drawing 8] lt is a block diagram showing the segment driver circuit of the 
conventional liquid crystal display. 

[Drawing 9] lt is a block diagram showing the common driver circuit of the 
conventional liquid crystal display. 

[Drawing 10] Potential is taken along a vertical axistime is taken along a 

horizontal axis(a) shows the segment waveform at the conventional time of non- 

displayand (b) is a mimetic diagram showing the common waveform at the 

conventional time of non-display. 

[Description of Notations] 

1100; segment power selectors 

21 10; segment driver control circuit 

3120; segment driver 

4130; common power selectors 

5140; common driver control circuit 

6150; common driver 

7; booster circuit 

8; display control circuit 

9; LCD panel 

1040101 131; power supply change timing control circuit 
1141102132; switch a 
1242103133; switch b 
1343104134; switch c 



1444105135; switch d 

20501 1 1 141 ; display timing control circuit 

2151; OR circuit 

3060121a 151 ;p channel output buffer 

3161 122a 152;n channel output buffer 

32123; segment terminal 

62153; common terminal 

71; switch 

72; power supply 

80; display memory 
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p< > hms-tr u>7 ^«#^{&jwf ^^atj* ns t« 

■^^ ATj^ tlS i h 7 > ^ o 5 ^ ffi«ffifflirae?A 

**n*«o h7>5?A***>^ S /ta6 % B$y»« 
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[0 0 2 8] *fc, SufBzi^^ K^-r/^j^iisisgstf-t 

0S&<Diti7J <fc KMBMgHM «M##A73**i*It30tt 
£ U iu iB#«/T3&)8PfI^jS** >iz & o 7c <«: * 
B'jl3iiSl2lK* N 6 huIB h 5 > v>'X £ 3 ■fefflflH&fflirai 

[0 0 2 9] c*uc«fcy x iSa@gg6>s h7>^^fl) 
[00 3 0] 

•So 

[003 1] SI tt*S«®Xttft(c«««A£CT£B 

07-35 y , ® 3 it*&m(onmmiz&zmikm*mm<D 

1 ic^-T-tr > H -r / * 3 &tf-fe 3V > h K5-f7 f 
#J«S@gg2tt02lc^T-b*"*> h K^-fyOStf-fe-y 
p<> h K5-ry\"$iJ2BHHJS2^ni@»S,!:«>Ta^Lfc% 
©T-fc-So 01 K5vrp J E:y K^-fy^estfa^E 
> K-5-f y flMBSB 5B03 icjfxf =HE > f y \" 6 S 

tfp * > K7<y tsnnstt 5 * 4 t&zmvi 

[0 0 3 2] *^Kg«l©» B e H ^ggtc^t^Ttt, 01 
ICjjx-T -5 (c, 7 2 lCA-< 7 1 L.Tmm^ 
tltcm&®& 7 it. «i£7 2Cr>ttffi:&3UL7\ VLC 
0, VLC 1, VLC2(D3«(7)WjgreE^ai73r^ <) 

u^eofitEv L C 0~V L c 2 it -t^>h« 
StU^^iMa ; E>tgtU^^4(cA^n5 0 
h^gi-trU-** i t±c:n6cDm^jEiS±fe« 

S H Stflg Wfifiijmil V S L £ tij73 U 3t >®i®-fe U 

-7 2 4 tin^ic zti<E><Dn% i mE.tmte'miiLfr*>miR l 
t p t > Yy \* 6 icmn®.wmm vch RiNsmaM 

>K3^y\-6«^oaj73ffi^S0~SnRy : C0~C3 
«BA (LCD) y\°^.yb 9 tC{li7jL, LCD/\°*;I/9<D 

[0 0 3 3] a^$iJffl)lH]S8(i^p-y-j7^-t^> 

tc, -tr^vh K3-ry^j«8JiHl^2SU : zi^>K5'fy< 
{6IJ9PI3SS 5 KifJ7jT3„ «S^€'J 8 0 izit l C D/\°* 



yU9tcS^^-y-^a^y\ 0 ^-><D^— 51 (I^RAMf 

/tRAMt-^) 0~n(J^^ ; Ey 8 0CD7* KUX£ 

*iYLZ-b7*> h K5-fy ^J(ii|Hl!S2tc^6ti«o 
SK, S/Tc*J^IslSS8«7U-Aii^-fe^>|. 
-f y ^JfflilHiss 2iat> K3 f y \*$)J3J[e]8§ 5 ^ & 73-3- 

*y v < mM*i\s'7 * 1, zi^K^-fy^jftuasgs 
sa : 3 ; E>^-bu^^4tcA7j?ns 0 
[0034] 02^-rct5(c, -t7*>hmm-bLs? 

o>mmm ^fBHspsai i o tc t* k ^ 

*t=*U«li«*tlfe^-ry^a 1 1. X<f>y*b12. 
*<fv*c 1 3M7<7fd 1 4<«SN«*nT^* 0 
X'T-y^a 1 HctiSiftmffiG N D, X-f-y^bl 2{C 
««?BV L C 2. ^7fc13 iCitmMV L C K X 
<->^d 1 4(C(i«igVLCO^>5 7 A7J*nTl^o 
-XX«iy WXZ ■< 5 >^«|ffl|slK 1 0 p >y ^7^A 

73?nTijy, i B^yg^.^-< = >-jy$ijjai|H]i^ 1 0 (i 

X-T-y^c 1 3MX-f7fd 1 4^»Jf^T N 
feffllSVSHtUVLCOXIiVLCI ^JS»?LT 

y g^.T. fgaffiffiija-s v s l t lt v l c 2 x« g n 

[0 0 3 5] ■fe^>hK5-</<W»0»2(47U-£, 
fe^ 0 ~ 3 SVS^^ ?Uf-$0 A* *n*«354r 

-r 5 >^wwaB2 0 1» 5 >^*uiiiiHia 2 0 

©^73^^ S^*iJffll«#^A7JS tl-5 O R |H]K (liS 
9DBIK) 2 1 fctWLTasy, OR0S82 1 |*«9%*<r 

5>^«y»@tt2 o0tB73<»:»^$ijffliB#t©giafij 

LT-b^>h K7-r^3t«:aj^rSo -tr^>> 
h K^-f y\*y- Hf=^S D 1 ~S D n (CO^Tt^T' 

[0036] -tr-jy>>H K^-ryoticMos^-r^T 5 
P >^;btij Tjy y t 3 0 JSiZf n ^ + >^;U{ti73y K 
7 ^ 731 ^*"r^„ p^-^>^>;nfi73y<-y^7'3 0ic 

v7t>3-\ Kitenunsv s l ^ATj^nr^ y , 

^'>7?3 1 t O&m&ft-b y 3 2 K Jgigg;* 
tlTl^S. p^i'>^.yUffi7jy\'y7 7' 3 OStfnf v> 
*yb£i}7jy\*-;/7 7'3 1 <DSh-5>yA^(Dy- hmffitc 
«OR0SS2 1 ^5iU7J?tl/i:-tr-7"^>h 
hft^SDOA^A^Tr^TSsy. -b^V>h K5-f/W 
- hfe-§-S D 0 AVWtc^^i, n^^>^;uaj7jy\"-> 
77 3 1^1^ -tr^>h^3 2tCVSL^Jli 



(6) 



KM 2001-83944 



tttlZo — 7j, -b^>h K^-f /\*>f-hfl^S DO 
tfnVlctezt^ p^^>^.;Utb^j/\*^7 7'3 0 6^> 
LT. -tr^>>h^3 2H:VSH^ili^trtlSo 

K^-f / W- hft^S D 1 ~S D n lZ~3^T*>m 

[0037] asic^-r^atc, u^v«*-tu**4 
iffti) 'Ji^^-f-^ ^f&JiBiisisg 4 o tc » h ^ >s>x * (c 

•J: , JI^tlfeX<yfa4 1 s b42, X-f 

7f c 4 3Sr/7Y7f d 4 4tf«if tiTl^„ X< 
•y^a4 HC«Jgtfe^GND. X-f y^bAHCitW. 

X-T-y^c 4 3 KttmiEiV L C 1 % X-f y 
f d 44ICttflV LC 0*^A?]?hT^5„ «S 
«»J Wz.* <f ~ >7&m{B}& 4 0 izlt? p >y ? tfATJ* 

nrfcy. iswyt^^^ 5>^$ij©0!^4o i*x>r 

•>^c4 3St>X-<-y5 1 d4 4^^jy#^T, KVttflg 
tt3iV CHtLTVLCOXttVLCI £3iJRLTiii7J 
U *fcs X-f y^a 4 1 SU-'X-f y^b 4 2£i2J»J§ 
fg«<&fiij«jg V C LtLTVLC 2Xl±G ND? 

[0 0 3 8] a^>K7'TM$iJfflI[51Jg5«7'U-MM# 
0~3 6 , tA^5-n5«^^<~>>7liJffl]E]K5 oi:, a 

^*-rs> ?mmiBis& 5 o ©aTj&i^s^jwt^tf 

A^*n«OR0SS5 1 <h£*rLT33tK OR0S&5 1 

«a^^-r~>^jja)iE]ss5 0(Ddi73<*:^s^$ijsaifi^ 
Do^LTP*>K^/*6u:ai?rrs„ zi^> 

Mf D 1 ~C D 3 l;:-3</>Tt,l3tt?£ 

-5, 

[0039] a^^K^-r/^eiiCMos^-ryrp^ 

+ >*il/lMjjSy 7760inft >*;uaj*J./*y ? y 
6 1 <t£W3"-5, p5 1 ^>^.;l/{tS7D/^ > y7 7' 6 0 

KttmittflflBiB V C H #A*j;* *U n^t >*H,&Jj 

»J, £<£p? 1 i'>:?<Ji/tij7j7\*-;/X7'6 otnft^/l/ 

*i\s&-hJ^yz>T6 l <D§t^>v>x$<Dy-h«i(c 
^ c d o » a*j ?nr ts y , n t > k 5 -</ w- i- 

CDOfeVx-ric^^i:, n5 1 + >^;l/ai^J/^y7 7'6 1 
tft>LT, =^>4jg?6 21CVC L #tB*j;2m*o - 

P*+>*;USi:fr/WX;F6 0#*>LT\ 
6 2lCVCHA'it±J^?n^o =1^^ K^K^-Mf^ 
CD l~CD3K^l>T^|5ltilT-£So 
-f / * 6 CDi±J?J L C D / 9 OSS^tC^^. 6 ft3 0 
[0 0 4 0] *H«H5iJ(ciS«« B a B^gaODBj^ 
0175M3tCflQ*.Tv 0475M07:&#BgL 



Tim?*. I4ttiitife «M(c«gg*^y. * 
*IW«c|R*-b$> > h K^</^(DA7:^mst>'tb7jM 

»^-r^-<~>^v-hT-«ys 05 (a) \tmm 

y, (b) It (a) Oggpfe*EJ-r&3„ 06tt 

k-7 -f /to A^aaeatf ta^3S0B*55r * -r s ><?^ * 

= + - hT^y, (b) it (a) (DggBtfc*: 

[0041] a^^oBmco^TBiwrSo 

05 (a) , 07 (a) ©M*tc^J;5tc, 9Wo«M 
WaW*7 ©«^lc(4» JiS<D*^« 

«IT«?n*?Ta. 04lc^-Tcfc3tc, ^p«y-7S 

l>7 U-ixfl^ 0~3 *m7nMWisi8& 8 tCcfc y fg3fe?-t± 
S„ Stc^ t^>h«?3 2(Diii7JtCct:y LCD/» 
;l/9±TRfrMoa^pItg<!:fe-S ctdlc, 0 1 <D8;j^ 
t y t- 9 0 4 (D&m RAMf-^O TvTs* tL-5. ^ 
- ^ L. d (7)^p< ^iJr-Si 0 ©fl^a^Jffll 

■<x.y<?%mm% s 2 otcATj-r^o t^vhK? 

Y / <*!J©|HlK 2 ^ -i S. > ^JWSS 2 0(t 7U 

— -M1^0~3 SU'S^^^E y 7=— ^ 0^6fi£5R«!:|5lfil 

[0042] OR ESS 21 (Ctt^^fHmi^^ UP 

^A^ATjs-tiT^y, a^^^-v^j^sggaooaj 

^J©I3K2 0<7)tb73A^©*$-b^>>h K^-r/ty 
-Kft^SDOtLTffiTji-tl^o dCDSDO^-b^ 
VKK7</\"3©pft >^;UtU73/ \>77 3 0 &tf n 
f : ^>^;l/ai73M'>X7'3 1 <D>f- h«@tcA7j3-n 

So 

[0 0 4 3] -t^p<> t-H-bU^^i 1 0D«i®<3[J»J#^. 
5 1 0 fi^a^SiJWf ^Stf* P •> 

^A73U e:<7)-7P , yi'tC^LTX<y5 1 c 1 3Stf 

HtLTVLCOtVLC 1 tftXStCffi**^*. * 

^LT^-j/f a 1 IMX-fyfb 1 2*&mz* 

y*? u v s l <t ltv l c 2 1 g n d 

- Hm^S D 0*V\-<O^IC n ^i' >^.;Uj±S7j/\"«y 7 
^3 1 &*>LZVSL<DWtiL (VLC2XtiGND) 
^-fey^Vh K7-f/\"aj77S0<»:LT-ti^>h^3 

2tcai73*n, -tr^> k K^-r/vy- hf S ^ s D 0 # 

P-70WP^(Cp5 1 +>^;l/aj73/t«y7 7' 3 0*^>LT 
VSHWUfi (VLCOXtiVLC 1) #*?;C>hK 

5 -r / ^73 s 0 1 LT-t ^ > Mi? 3 2 ictb?j*n 
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•5, cntCcfcu, 04tc^-rso^m<7)fi^-tr^> 

1~Snt,[S]^cLT-tr^><>h F^-fA 3 fr£ii}7j3- 

[0 0 4 4] ^jtc v a^vF^-ry^tcabHtsa^tt^ 
(QWimci^TmWTZ* 06U:;jVr<fc5t;:, toy? 

K^-< /N*y- hffl^C D 0~C D3^t5„ «^Bf 

ftjapiasg 5 ^ sa;** -r ~ >^j©ihib 5 o (DtatH)^ 

(Dg&Zi^y K^-r/ty- Mf#C D 0~C D 3 £ LT 

P y ^ lz[s\m LTX-T y d 4 4 StfX-f ^ c 4 3 £ 
W y §^.T^«f5ffl!|^ V CHi LTV LCOtVLC 
It^SlcjU^U ffi«ffiflij«^v C L £: LT, VL 
C2tGNDiiZ&mziiit>TZ> 0 ^-LT, P^E> K5 
-f Zt6lC^^T«, 3i> F^fA^- hft^C DOtf 

vcl^jijr?^ ^a>t^(oyc Low&tf^^y f 
7>r/^tb^co,tLT3 ; E>^6 2ti:tij^*n«„ - 

P^F^/W-Hf-^CDOtfP^ODSI^ip 
+ >*l\,&t» \°77760A^>LTVCH fl^K* 

^LTP^>SS?6 2tCili^^n5„ CftKcfcy, 06 

-So 3t> K-5-< /^tU^jC 1 ~C 3 ^(UttltCPtV 

[0 0 4 5] ;*lc, -b^>> h K7f/f3 0!>?E&CTP&!> 
ttfHcr?I^TB5 (a) Stf (b) ^#BgLTlSWr 

[0 0 4 6] 0 5 (a) iz^r^z>^ tmmmm^ 

ft*y (/VfU^U) omSlzlt, mfr^-(5.y^UM 
0K2O^5i:©J;5^fl^ai^*nT^Tt ) . OR 
08 2 1^6tt/W©«*fi«a^}4-tU n=f-*y*)\,ft 

5 y<?%m®& l o m5%MMt9tf s \-f u^/ko 
*<dt\ -b?*y \-mm^^'H ^ (Dta^tLT. vs 

HUVLC UCB&rtU VSLliGNDKS^S-ft 
<5 0 ^LT. -tr^>h K5-T/f 3 (cti/x^o-fe^V 
h F^-f/fY- Hf^S DOtfA^fm n * + 

7 3 M$*y\,zt£-oT^2><J)T\ VSL^I 
tR^+lT, -C^>htt?3 2lC(±GNDU^U^aj^ 

[ o o 4 7 ] □ =e y F5> -r / * 6 ft^oibf^ 

ICO^T, 07 (a) Stf (b) =&#SgLTittB^-5 0 
[0 0 4 8] #Ea^ftJftWi^>bV\< u^/KDi§£n:«\ 

07 (a) Ka%rj:9(C« OR0S&5 1 fr<=>S;S$-r~ 



>?'$!HS)0S&5 00)liij]<DtlQieIlZ#ie>^ ^^.y^^^ 

>l'l}iJv^yy7 6 1ti<*yizl3:Z 0 Sf^ TOttUtt* 

* -r 5 yy&wmvk 4 o ^Xctsnhi?**/ \-r 

>KL, ZJ ; E>^-trU^^4<DJ±i73<t LT VCHti 
VLC1|Ci$U VCL«GNDtC@^-r« 0 -?"L 
T, n^-v>^yUlij^/^.y7^6 1 1f*y\Zts.-z>T\^Z> 

(o?\ 07 (b) iz^r^viz, *E£CT«mi*&/\*r 

U^Ui^^t^^ P^EViaS? 6 2^C^±GND^'s: 
>^#ii}7^3'*^.5 0 

[oo4 9] ±jb©»]< s *mmmc3s^Tit. 

yV F^-f/\-*iJffll0^2<Dai7jStCOR0SS2 1£fS 

/ ^j«ai0ss 2 -tr ^> > h F^</ w— hfi§sDo 

£LT/W&iat>LTnT*yZ.)UliitiJ^y7 T 3 1 ^ 

g^.^ -r = >-7"sij«bih]ss 1 o m&nmmfe v s l <t l 

TGND^3StR-rJ5<fe5tcLfc©T\ -b^>h«Sg?3 
2lCGND#ai7j;**U L CD/\^;l/9tCGND^tii?3 

[0 0 5 0] ^(c, P^E>^6 2tCtGND 

6»l±S73*tl, LCD/\°^./l/9tCGND«:tiJ^i^ti5 0 
o T, ^ft^iM We#tf4- >^>«h^tcf±. -tr^vhF 
^■f /jy- hff^S D 0~S D nJ&Zf n^y F^^f/W 
- Ha#CD0~CD3AV\-<£:&U, -b^>hK? 
-f A£li73S 0~S nMat> F^</\^7JC 0~C 3 
I^TGNDi^ Hp*;, ^fi^K|B«(c^ t ^ 
> h«?3 2%.Zfzl=Eyii%¥6 2<DlhtH*cpmWiiL<Z>i& 
JK»Tt±^< v GNDU'SyUi^So CtUCctU, LC 
D/j*H,9<D&WmiZ-H?*y K F^-ry\"3St>'p^E> 
K-^-T /\*6frSG N D^|±J7J"r5iI<!:*<T^ L C D/\° 

*H>9mmm&MT&zm-giz3s^T. -ty^yv f 

/\"3StfPt> K7</\-6lCfc^^Mii«^^< 

[00 5 1] *HS6#iJtc33^T«. -tr^^K® 
j®-bU^^1S0 : ri ; E>Sjg-trU^^4W, ft^c^L 
T^JIIslK 7 ^efftSett-n^m^ffiff VLCO, VLC 
K V L C 2 JUmt&miHG N D ^jftBTT & ft ^> 
Tfcy, L C D/t*j|/9tf«SiWra6?HHMttnc!* 
fir^^tc. #fS?x$iJfflifi#^^ >-r 5 c t iz j: y . 
■b > > h SS-b u ^ ^ 1 j&zfzi ^ u /7 $ 4 7 

{iVSLSl/VCHc^LGND^g^L. JEtC-fe^ 
> h F^-r/\"ftiJfflll5]ffi2Sl>zi J E> F5-T/^J«8)@i^5 
tC^l^T. VSL&tfVCL#4r?>>h K7^(3S 

t5p^> K5-r/«6T»R*n*«kdj«: % ^a^jsifi 
^&wm7&wvwxt"r~yytom\ai&i o, 4o*< 
*'Jffli^tiT^5cDT\ «*ft*ffitc«fey» -tr^*>haijfi? 
3 2atfa^>nff6 2icsa?nfi:re^ttt±i-r^c: 
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[0052] sk, *5g^tcfci>r«, ±m<DMmmic 
y tiMMsitt 2 tcfc^r, o r ass 2 1 =&isw-jS: < t *, j; 

* J: -5 ic^-r s c <t t= j; y , ^s^MaMt^/ \-r u 
K5-fy W*sot, ±iE©aa<, GNDaj^-r-Sc: 

So *7c, 3t>K7</tMWIs|tt5tea5l,vr*ix -fe-? - 

[0 0 5 3] $7c, H3lZ^r-b^>h K5-f7f3tC 
fcl^T, C M O S < p =f- \ y^ll&tiiKv 7 

T 3 O^lfn^^y^mtui-yyT 3 1 ^p^^>^. 

fs*#feti-T£*©v-x&tf Ku-r>ma*jftttufc 

#*>©i*, V S LlCGN D*tt*U t^VKK 

K5-maaso«±a©*i]<, gndhwj£tsc£: 

#T**©? % $¥mjjk*mz°*>?*>h K?47f3(i:£ 

t^rmam^c j: sag n**i«ffi£-r * c t s 0 

hfl^CD0^/\-rUA;;U(cU t^>hK7< 

M'tB2jco£±gt(E>an< x GNDas^-r-scttf-^ 

[0054] 

a^SWfi^A^nst, ;K££CT/f*jl/©#B% 
K^-ryt&tf-fe^*;/ h K7<r/f«>6 

[0 0 5 5] £/c, j$illy\°*yU©&iIi^Cj£i&®ffi:&|Ep 

mate* y Mtc*»artifette*»air*citf 



[0®©fSm&lttB/1] 

[0 1 ] ^OitMlctKSUq^i^tTa 
[0 2 ] *XH0> JtttMcflK XMBSim©-k ^ > 
_[0 3 ] *£By1©it!^Wc^3^ B B B3i^g© 3t> K 

[04] «m(c«i& m(cttm&£»A *^0n«i 

[05] (a) UtlMlzmL m(CBtH«&-3T, * 
r*-CS>^*-hTaBy, (b) It (a) ©ggpss 

*0T*<fcS. 

[@6] mmemm. mmicmKtv* *mmo>nm 

[07] (a) tt«tH(c«ilt «Mlc«n*^:-3T« * 
^©iSft§53i> K-5</?©{±J73»fB=&^-r^ 
■<5>^-v-hT*y, (b) » (a) ©SSPSSA0 

[08] (ag3K©jSAft^KB©-c^> K7-f/\"0ai 
[09] Se*©?RS«^S©zit> K7</^l9K«a« 

r^p<y^0T'afes o 

[0 1 0 ] #«tfcm<fc ««»CB||IB« t»J, ( a ) ttflg 
*©#«5%^©-b^>ha»B^U (b) lifif*© 

[??#©ittW] 

1 > 1 0 o ; -tr^VK^-bU^^ 

2, 110; h N'frJffliBSg 

3, 120; •b^y>h K5-f/t 

4, 1 3 o ; 3i >Sii-feU^$ 

5, 14 0; □^EV K-5-T/ «&|ffll0S& 

6, 150; n^E^ K^-f;^ 
7 ; ^JE0SS 

8 ; m^immm 

9 ; L C DyUx;b 

10, 4 0. 10 1, 1 3 1 ; WMWVWXZ'CS.y? 
$JSP0% 

IK 4 1, 1 02, 1 32; Xf-y^a 

1 2, 4 2, 1 0 3, 1 33 .-^-yfb 

1 3, 43, 1 04, 1 34; X-r ^c 

1 4, 4 4, 1 0 5, 1 3 5 ; 7,-f y^d 

20, so, iii, i 4 1 ; m^-fzxfpmm^ 

2 1, si; OREJSg 

3 0, 6 0, 1 2 1, 1 5 1 ; p^+>^;utb73y\*->7 

7 

3 1, 6 1, 1 2 2, 1 5 2 ; nT*y*)\,\itfvVy7 
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3 2. 1 2 3; 

6 2, 1 5 3; Zl^y^ 



7 i ; x-fv?- 

7 2: mm 

8 0 ; m^'EV 



[01] 



[02] 



71 



^72 

^ 



mm* 



IE 



VLC1 ( 



i 

I 
It 



VSk_ 



,80 



CDQ C01 CD? CM 



Era 



16 



CO CI C2C3 



LCD ;^/V 



so 



Sn 



soo 



SDn 



VLCO 




VLC2- 
GND - 



RAM f 

T"*0 



7 2 ; 3> r v-^ 



9 ; LCD^'V 



am 



<E=I 



"Nfl 



20 

31 ; n +<T>*jl,&ij>*- / 7 r 



500 



30 



hVLC0| 



YGNO 



SO 



■f 

32 



3 0; P^>*;iaj7?/\-v7r 



t^4] [|g]10] 
^'*UTJTJTJTJTJTJT^^ vlco 

l£z[>£z!3=o^J=o^3=n^2 «"TiJ[JiJirinniirin]T 

jfef 1 I 1 I I I J I GND 

&rt 1—1 rn rn n r-i_ 

VSH f-nJTJTJxmiJTJTjxrij^^ 

J VLC2 

- ». GND VLCO 
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